Background: Ultrasound has emerged as a valuable complimentary tool for assessment of pelvic organ prolapse (POP). Objectives: The present study aimed to evaluate the correlation between ultrasound measures and clinical staging in patients with suspected POP. Patients and Methods: Forty women with clinical suspicion of POP were enrolled in this cross-sectional study between November 2011 and April 2012. Pelvic organ prolapse quantification (POP-Q) system was used for clinical staging. Perineal ultrasound was performed both at rest and during Valsalva maneuver after proper preparation. On mid sagittal view, two reference lines were drawn; midpelvic line (MPL) was defined as the inferior horizontal tangent of symphysis pubis and H line was drawn from the most inferior part of symphysis pubis to the anorectal junction. Spearman's correlation coefficient and Kappa coefficient of agreements were used for statistical analysis.
Background
Pelvic organ prolapse (POP) is a highly prevalent disorder in women above the age of 50. The disorder leads to bowel and bladder dysfunction and a poor quality of life (1) . The proper management of this entity is a major challenge for gynecologists as it leads to surgery in 11% of women during their lifetime with 30% requiring reoperation (2) . Physical examination provides basic information about surface anatomy. To standardize clinical examination, the international continence society (ICS) recommends the use of a site-specific system called the pelvic organ prolapse quantification (POP-Q) (3, 4) .
As complementary tools, various imaging techniques have been developed for better assessment of this disorder (5) . Fluoroscopy is unpleasant and carries the risk of radiation. Magnetic resonance imaging is costly and may underestimate the extent of enterocele and cystocele (6) .
Ultrasound (US) is the most available imaging tool in urogynecology as it has the advantages of providing real time information, no radiation exposure and low costs (7) (8) (9) .
Various forms of POP have been described. Features of transperineal ultrasound show moderate-to-good correlation with physical examination in anterior compartment POP, while variable correlations for central and posterior compartment POP have been reported (10, 11) . The present study was conducted to assess the correlation between clinical examination and ultrasound. Moreover, the agreement between transperineal ultrasonography staging and clinical staging were examined.
Objectives
The present study was conducted to assess the correlation between clinical examination and ultrasound. Moreover, the agreement between transperineal ultrasonography staging and clinical staging were examined.
Patients and Methods
This cross-sectional study was carried out on forty women who were referred to the pelvic floor clinic between November 2011 and April 2012. Patients with a compatible history of pelvic organ prolapse (abnormal sensation of fullness or pressure in the vagina, protruding cervix or sensation of mass protrusion with normal ultrasound, difficulty in coitus, defecation or voiding and lower abdominal discomfort) were included. Those who were unable to perform Valsalva maneuver were excluded. The institutional review board and local ethics committee at the university approved this study. Written informed consent was obtained from all participants after providing detailed description of the study method.
Clinical examination was performed with the patient lying in the supine position after full voiding. Clinical assessments were performed by two gynecologists who were experienced in the assessment of the POP using the most widely accepted clinical staging method, pelvic organ prolapse quantification (POP-Q). The coefficient of variation for interobserver variability of assessments between two gynecologists was not significant on examination of 20 patients with POP. Maximal descent of the pelvic organ was determined in the cervix, anterior and posterior vaginal walls. For each patient, maximal pelvic organ descent in the anterior (cystocele), middle or apical (cervical prolapse) and posterior (rectocele/enterocele) compartments were determined based on the aforementioned methods separately. Then, all patients underwent transperineal ultrasonography by an experienced radiologist. All three operators were blinded to each other's examination results. Based on the POP-Q grading, the results of clinical examination were categorized as negative/no prolapse (distance < -10mm), mild (-10 ≤ distance < 10mm), moderate (10 ≤ distance < total vaginal length [TVL]-2) and severe (TVL-2 ≤distance < TVL) (12) . Then, all patients underwent transperineal ultrasonography by an experienced radiologist. All three operators were blinded to each other's examination results.
Ultrasound Technique
Ultrasound was performed with the woman in the dorsal lithotomy position using a 3.5 -5 MHz curved array transducer (Medison, Accuvix V20). Patients were asked to void and if required, to empty rectum before examination. Parting the labia was carried out to improve image quality. Powder-free gloves wee used to cover the transducer.
Examination was performed at rest and on maximum Valsalva. Standard mid-sagittal, two-dimensional gray scale views that contained symphysis pubis, bladder neck and urethra, vagina, rectum and anal canal were obtained. Two different reference lines were used, named as midpelvic line (MPL) and H line ( Figure 1 ). MPL was defined as the inferior horizontal tangent of symphysis pubis (7) , while H line was drawn from the inferior border of symphysis pubis to the anorectal junction (13) . The maximum distance of pelvic organ prolapse from each reference line was measured in millimeter. Pelvic organ stations were given negative values if located internally relative to the reference line and positive values if located in external location related to the reference line.
Then, the prolapse was categorized to four groups of negative (prolapse above to reference line), mild (distance of prolapse to reference line lower than 20 mm or prolapse in the same level with reference line), moderate (distance of prolapse to reference line equal or greater than 20 mm and lower than 40 mm), and severe (distance of prolapse to reference line equal or greater than 40 mm).
Data Analysis
SPSS for Windows version 16.0 (SPSS Inc. Released 2007. Chicago, SPSS Inc) was used to perform statistical analysis. Using spearman's rank correlation coefficient the agreements between the values derived from the described methods of physical and ultrasonographic assessments were determined. A Spearman's correlation coefficient (rho) of more than 0.80 denotes excellent correlation, between 0.80 and 0.60 means good correlation, between 0.60 and 0.40 means moderate correlation, and below 0.40 points to poor correlation, respectively.
Agreement of ultrasound grading with clinical grading was assessed by Kappa coefficient of agreement in three compartments of anterior, apex and posterior. In each instance, we classified the grading results into two groups (prolapse positive vs. negative, prolapse negative/mild vs. prolapse moderate/severe). Then we calculated the Kappa coefficients in all three compartments separately. All of these agreements were done for POP-Q vs. sonographic H-Line, POP-Q vs. sonographic MP Line, and finally sonographic H-Line vs. MP Line.
Results
Forty women with the mean age of 49.9 ± 10.07 (range: 29 -75) were included. Participants had a mean parity of 3.4 ± 1.72 (range: 1 -9). Figures 1 and 2 demonstrate examples of pelvic organ prolapse on ultrasound study.
Both ultrasound measurement methods using MPL and H line had excellent agreement with each other in all compartments (rho = 0.91, 0.93 and 0.88 in anterior, apical and posterior compartments, respectively). detail. POP-Q had good-to-excellent correlation with both ultrasound measures especially in the anterior and apical compartments. Compared to H-line, the use of MPL as the reference line seems to result in relatively stronger correlation (although not statistically significant) between ultrasonography and POP-Q.
High agreement was seen between clinical and ultrasound staging systems as shown in Tables 2 and 3 . In anterior and apical compartments, the agreement was considerable when grouping patients to no prolapse/mild vs. moderate/severe. In the posterior compartment, the agreement was significant when grouping was carried out based on the presence or absence of pop. This pattern was consistent by using either ultrasound reference line as shown by high agreement (> 0.7) between MPL and H line for staging of POP (Table 4) . 
Discussion
Imaging has turned into an essential tool in the work up of pelvic organ prolapse. Ultrasound might be the Iran J Radiol. 2018; 15(4):e68461.
3 cheapest and the most available imaging tool for assessment of pelvic floor descent (14) . Various methods of ultrasound exam are suggested for evaluation of POP including transvaginal, introital (15) and transperineal ultrasound. Compared to physical examination, ultrasound is more accurate for determination of the type of prolapse by demonstrating the prolapsed organ. True and false rectocele can be differentiated using ultrasound by showing of a true fascial defect in the former and isolated perineal hypermobility without fascial deformity in the latter (7). Moreover, ultrasound provides a quantitative measure of the prolapse. Bladder neck position (16) , mobility (17) and bladder wall thickness (18) can be reliably assessed by perineal ultrasound. Color Doppler ultrasound has been used to evaluate urine leakage (19) . The technique of perineal ultrasound is not hard to learn and can be used by simple ultrasound equipment by radiologists. Magnetic resonance imaging has an increasing role for this purpose with the advantages of providing a multiplanar imaging and high soft tissue resolution.13 MRI, however, is expensive and needs the patient's complete cooperation. Moreover, technical logistics and ultrafast acquisitions are required to obtain an optimal image. A large percentage of women will not carry out an appropriate contraction of pelvic muscles when asked (20) .
This Several instances of mismatch were seen between POP-Q and ultrasound staging. In the anterior and central compartments, disagreement occurred mainly on staging to either no prolapse or mild prolapse. While in the posterior compartment, the mismatch was mainly in categorizing mild or moderate prolapse. Missing mild prolapse might not have practical effects on choosing treatment, as surgery is not usually required for those with mild prolapse. Therefore, ultrasound seems to be more valuable in anterior and central compartments, as it could more reliably delineate individuals with moderate or severe prolapse, while in the posterior compartment, it has poor agreement with POP-Q for staging moderate/severe prolapse. On the other hand, in all compartments, mismatch mainly occurred due to individuals having negative POP-Q with positive ultrasound. This might reflect the higher power of ultrasound in diagnosis of patients with hidden prolapse on clinical examination. This finding needs to be assessed in further studies on individuals with probable hidden pelvic organ prolapse.
Dietz et al. were the first to assess the association between measures of perineal ultrasonography with international continence society (ICS) prolapse assessment system. They found a good correlation in the anterior (r: 0.72) and central (r: 0.77) compartments, while a poor correlation was observed in the posterior compartment (r: 0.53) (10) . They proposed that clinical examination might not be accurate as it is based on vaginal landmarks rather than bony landmarks of ultrasound. Moreover, the use of speculum in clinical examination might affect patient's co-operation. Another evaluation on agreement between POP-Q and ultrasound staging showed moderate correlation in the anterior compartment (r = 0.58), but poor agreement in the posterior compartment (11) .
This study was subject to several limitations. First and most important, there is no gold standard for diagnosis of patients with POP. Neither clinical examination, nor surgery is the gold standard for this purpose. This study was based on comparison of two most available clinical and ultrasound techniques and not compared to any gold standard. Second, the frequency of individuals with severe prolapse was low in both clinical examination and ultrasound.
In conclusion, this study showed high agreement between clinical staging and POP-Q and ultrasound examination. Ultrasound seems to be more powerful in delineating mild prolapse from moderate/severe prolapse in anterior and apical compartments. Ultrasound might be more powerful than clinical examination in the diagnosis of POP in those not having prolapse on clinical examination. 
